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IHTRAGINQIVAL DELIVERY SYSTEMS FOR 
TREATMENT OP PERIODONTAL DISEASE 

5 Background of the Invention 

Periodontal disease or giin disease as it is 
often called can be defined as an infection and 
inflaimaation of the gingiva or gums and loss of 
xinderlying alveolar bone support. There are varying 
10 levels of severity of the disease. The mildest cases 

are clinically termed gingivitis (inflamed and bleeding 
gums) . More severe cases are clinically known as 
periodontitis and can involve loss of bone support. 
Gingivitis is reversible and can often be eliminated 
15 with a thorough dental prophylaxis followed by improved 
personal oral hygiene procedures. If gingivitis is not 
controlled, the disease often progresses into 
periodontitis . 

Periodontitis is not only characterized by 
20 bacterial infection and inflammation, it is also 

accompanies by the formation of periodontal pockets 
(spaces between the teeth and gums) and bone 
deterioration which can lead to tooth loss. 
Periodontitis is recurring, progressive, and episodic. 
25 There is no cure at this time. Effective treatment is 
to apply professional intervention to halt disease 
progression. 

Professional intervention may involve surgical 
or nonsurgical procedures. Nonsurgical treatment 
30 consists of periodic professional scaling, root planing, 
and soft tissue curettage, in combination with 
conscientious home care by brushing and flossing on the 
part of the patient. Surgical treatment involves 
gingivectomy and flap surgery to recontour the soft and 
.35 hard tissue around the diseased areas. 

In recent years, it has become increasingly 
recognized that control of periodontitis may be po&sjible 
with the use of antimicrobial agents delivered to the 
infected site. Systemic antibiotics taken orally or 
40 intramuscularly have been successfully used, but due to 
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the concern about allergic responses, the development of 
resistance, and the treatment of the whole person rather 
than the specif ic infection site, their use is 
recommended only in the severest of periodontal cases. 
5 Treatment by mouth rinse and other topically 

applied oral medicinal agents to penetrate into the 
periodontal pocket where they are needed. Irrigation of 
the pockets with these agents has shown some effects on 
gingivitis, but the short time of exposure with 

10 irrigation solutions and the rapid removal of any 

therapeutic agent by the outward flow of the crevicular 
fluid make this type of treatment ineffective with 
severe cases of periodontitis. 

The most recent proposed methods of treating 

15 periodontitis with the local delivery of 

chemotherapeutic agents have involved tiie placement of 
these agents directly into the periodontal pocket. 
These include the cellulose hollow fibers loaded with 
tretacycline described in U.S. Patent: No. 4,175,326 to 

20 Goodsbn . the ethvlcellulose films loaded with 

metronidazole described in U.S. Patent No. 4,568,535 to 
Loesche . the absorbable putty-like material described in 
U.S. Patent No. 4,568,536 to Kronepth^l, the ethylene 
vinyl acetate fibers loaded with tetracycline described 

25 in the Europiesm patent application No. 84401985.1 to 

Goodson . and the biodegradable microspheres and matrix 
described in U.S; Patent No. 4,685,883 to Jembera . All 
of these delivery systems involve placing the product 
directly into the periodontal pocket. 

30 Although the space between the gingival tissue 

and the tooth in periodontal disease is called a pocket, 
it is really only a jpotential space in which bacteria 
can grow. The insertion of a delivery system within 
this potential space is more difficult than the simple 

35 placement of a material within a well-defined pocket. 

Moreover, the shape of the pocket or potential space is 
not regular, but often contoured based upon the shape of 
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the tooth and the extent of the disease. Thus, 
placement of a film or fiber within the pocket requires 
careful fitting to fill the pocket but not extend beyond 
the gingival margin. Any material extending outside the 
5 pocket will be removed by normal oral hygiene procedures 
unless the material is either adhered to the tissue or 
tooth or covered by a periodontal dressing. 

In addition to the retention problems 
associated with normal dental care, the outward flow of 
10 crevicular fluid and the mechanical action of the teeth 
and the gums during eating may cause most materials 
placed within the periodontal pocket to be expelled in a 
relatively short time, it is well known that carbon 
particles placed within a periodontal pocket are all 
15 displaced within a few hotirs. Because of these 

retention problems, most periodontal delivery systems 
for chemotherapeutic agents are either adhesively bound 
to the tooth or the tissue within the pocket. However, 
adhesion to a wet surface such as that within the pocket 
20 is extremely difficult and normally the adhesion 

deteriorates rapidly. Thus, retention within the pocket 
is short-lived. 

The other solution to retention of a delivery 
system within the pocket is to use a periodontal 
25 dressing to cover the pocket. Periodontal dressings are 
also adhesives and their adhesions to wet surfaces such 
as a tooth or gum tissue is difficulty and most 
periodontal dressings do not adhere long within the 
mouth. In addition, they are uncomfortable to the 
wearer and they tend to collect food particles and 
bacteria . 

Because of these problems with proper placement 
of a local delivery system within the periodontal pocket 
and the retention of the system for sufficient time to 
35 kill all of the periodontal pathogens, there is a need 

for a better delivery system to deliver chemotherapeutic 
agents to the site of infection. Moreover, recent 
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research indicalies that the bacteria often responsible 
for periodontal disease exist not only in the 
periodontal pocket but also within the gingival tissue. 
This is especially true for localized juvenile 
5 periodontitis. The only way to treat this form of 
periodontal disease has been to administer systemic 
antibiotics which can attack the bacterial infection 
within the gingival tissue itself. Several researchers 
have recently shown that the bacteria responsible for 

10 periodontal disease have also been found in the tissue 
of patients with normal adult periodontitis. 

Thus> deliveiry systems containing 
chemotherapeutic agents when placed within the 
periodontal pocket will kill the bacteria there, but 

15 these agents will not penetrate the gingival tissue to 
destroy the bacteria located intragingivally. These 
bacteria subsequently repopulate the periodontal pocket 
after the chemotherapeutic agent has been totally 
released or exhausted. There is therefore a need for a 

20 local delivery system that will destroy not only the 

periodontal pathogens within the periodontal pocket but 
also within the gingival tissues. 

flmiMHRY Qg m mam iMVSicEseM 
25 The present invention relates to the use of 

controlled, release systems for the delivery of 
chemotherapeutic agents to localized sites in the mouth 
for the treatment of periodontal disease. The method of 
treatment involves the placement of a polymeric delivery 
30 system directly into the gingival tissue that is 

infected rather than into the periodontal pocket that is 
formed between the infected tissue and the tooth. 

The polymeric delivery system may consist of 
microspheres, microcapsules, liposomes, fibers, rods, 
35 films, or spheres. They may be fabricated from either 
biodegradable or nonbiodegradable polymers, although 
delivery systems- f edsricated from biodegradable polymers 
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are preferred because they do not require removal after 
the chemotherapeutic agent has been released. Also 
preferred are the delivery systems in the form of 
microspheres, microcapsules, nano-particles, and 
5 liposomes which can be injected directly into the 

gingival tissue. Liquid polymeric systems that can be 
injected into the gingival tissue to form solid implants 
are also preferred delivery systems. 

lOien injected into the gingival tissue, the 
10 polymeric delivery systems release the bioactive agent 
directly into the infected tissue. The bioactive agent 
is released by diffusion or dissolution from the polymer 
or if the polymer is bioerodible the agent can be 
released as the polymeric device erodes or biodegrades. 
15 The release of the agent creates a high concentration of 
active material within the gingival tissue. If the 
agent released is antimicrobial, the local concentration 
is sufficient to destroy the bacteria causing the 
infection. If the agent is an amti-inflammatory drug, 
20 the concentration is sufficient to reduce the 

inflammation within the tissue. Because the gingival 
crevicular fluid in the periodontal pocket is formed 
from serum from within the gingival tissue, the active 
agent is transported to the periodontal pocket as the 
25 serum flows out of the tissue. If the active agent is 
an antimicrobial, the intragingival delivery system can 
achieve concentrations of drug sufficient to kill the 
bacteria both within the tissue as well as in the 
periodontal pocket. 
30 This system provides a significant advantage 

over delivery systems placed within the periodontal 
pocket where the outward flow of crevicular fluid tends 
to remove the active agent from the pocket as it is 
released. This loss of active agent has been alleviated 
35 to some extent by the placement of periodontal dressings 
over the opening of the pocket or the use of adhesives 
or sutures to close the pocket. Because of the outward 
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flow of the: creyicular fluid and the poor penetration of 
most activ^ agents into tissue, the drugs released into 
the periodbntal pocket from a delivery system placed 
within the pocket or outside the pocket are unable to 
5 achieve em effective concentration of drug within the 
infected gingival tissue. 

in addition to achieving effective 
concentrations of the active agent within the gingival 
tissue emd the periodontal pocket, the intragingival 

10 delivery system described in the present invention 

provides a reliable method for retention of the delivery 
system at the site of infection. The delivery system is 
retained by the gingival tissue until it is surgically 
removed or the polymer has degraded. Being located 

15 within the tissue, the intragingival delivery system 
(unlike a periodontal pocket deliveiry system) is not 
subject to untimely removal by the gingival crevicular 
fluid or the normal dental hygiene procedures such as 
brushing, flossing, or rinsing. Also, the location of 

20 the delivery system within the gingival tissue does not 
interfere with the reattachment of tissue to the tooth 
once the bacteria have been destroyed or the 
inflammatibh has been eliminated. A periodontal pocket 
delivery system prevents tissue reattachment unless it 

25 is removed or unless the delivery system degrades in a 
short time: An added adviantage of the intragingival 
delivery systiem of this invention is that its retention 
and non-interference properties allow the active agent 
to be delivered for much longer times than those 

30 possible with a periodontal-pocket-delivery system. 

Thus, instead of the normal 5-14 days of delivery with a 
periodontal-pocket-delivery system, times of 1-6 months 
for delivery of bioactive agent can be achieved. This 
extended delivery time can be used to prevent 

35 reinfection of the site. 
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DETAILED DESCRIPTI ON OF THE INVEHTIQH 
The present invention relates to a method for 
treating periodontal disease by the use of an 
intragingival polymeric controlled delivery system. The 
polymeric delivery system in the form of microspheres, 
microcapsules, nanoparticles, or liposomes are injected 
directly into the infected gingival tissue where they 
release an active agent such as an antimicrobic or 
antibiotic to destroy bacteria or an anti-inflammatory 
agent to eliminate inflammation. The preferred delivery 
system consists of a biodegradable polymer such that the 
delivery system does not require removal once the drug 
has been depleted. The polymeric delivery system can 
also be in the form of a fiber, film, or rod which is 
surgically placed within the gingival tissue, but the 
preferred systems are those which can be injected into 
the tissue. A liquid polymeric system that forms a 
solid implant that forms a solid implant after injection 
into the tissue is preferred. 

Although nonbiodegradable polymers can be used 
in this application, the biodegradable polymers are 
preferred because they do not require removal after drug 
depletion. Examples of biodegradable polymers which can 
be used in this application are polylactides, 
polyglycolides, polycaprolactones, polyanhydrides, 
polyamides, polyurethanes, polyesteramides, 
polyorthoesters, polydioxanones, polyacetals, 
polyketals, polycarbonates, polyorthocarbonates, 
polyphosphazenes , polyhydroxybutyrates , 
polyhydroxyvalerates , polyalkylene oxalates , 
polyalkylene succinates, poly (malic acid), poly (amino 
acids) , polyvinylpyrrolidone, polyethylene glycol, 
hydroxycellulose, methylcellulose, chitin, chitosan, 
gelatin, collagen, and copolymers, terpolymers, or 
combinations or mixtures of the above materials. It is 
understood by those skilled in the art that the 
degradation times of the polymers can be adjusted by 
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their conpositipn, their molecular weights, catalysts, 
and the surface areas of the polymers. 

The term drug or bioactive agent as used herein 
includes, without limitation, physiologically or 
5 pharmacologically active substances that act locally or 
systemicaliy in the body. Representative drugs and 
biologically active agents to be used in this 
application include antimicrobials, antibiotics, anti- 
inflammoratory agents, anti-infectives, peptide drugs, 

10 protein drugs, bone euid tissue growth factors, 

analgesics, antigens, biological response modifiers, 
vaccines, and the benzophenanthridine alkaloids. To 
those skilled in the art, other drugs or bioactive 
agents that can be released in an aqueous environment 

15 can be utilized in the described intragingival delivery 
system. Also, various forms of the drugs or bioactive 
agents may be used. These include, without limitation, 
forms such as uncharged molecules, molecular complexes, 
salts, ethers,, esters, amides, etc., which are 

20 biologically activated when injected into the body. 

The amount of drug or bioactive agent 
incorporated into the intragingival delivery system 
depends upon the desired release profile, the 
concentration of drug required for a biological effect, 

25 and the length of time that the drug has to be released 
for treatment. There is no critical upper liniit on the 
amount of drug incorporated into the delivery system 
except fdr the local tissue irritation or the toxicity 
of the drug* *he lower limit of drug incoi^orated into 

30 the delivery system is dependent simply upon the 

activity of the drug and the length of time needed for 
treatment. - 

With certain drugs and polymers, the drug will 
be released by diffusion from the polymer matrix. The 
35 rate of release will be described by Pick's Law of 

Diffusion for polymeric systems. If the matrix is a 
monolithic d«»vice> the release rate will be first-order 
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in which there is a burst of drug initially followed by 
a gradually declining rate. If a reservoir device is 
used, the release rate will be zero-order in which there 
is a constant rate of release until the drug has been 
depleted. For other drugs and polymer, the drug will be 
released by simple dissolution in which the loading of 
drug and the porosity of the polymeric delivery system 
will control the rate of delivery. For other drugs, the 
release will depend upon the degradation rate of the 
polymer. The molecular weight of these drugs are so 
high that they will not diffuse through the matrix 
polymer and the only way for them to be released is for 
the polymer to erode or fragment due to biodegradation. 

The drug and the polymer can be blended 
together using a variety of methods. The intimacy of 
mixing, particle size, and particle shape can be varied 
according to the intended use. High homogeneity can be 
obtained by mixing the coa^onents in the molten state, 
cooling and grinding the resulting solid. The same type 
of homogeneity can be achieved if both components are 
dissolved in a common solvent, the solvent removed to 
give a film, and the film ground into a powder. These 
particles can be sieved to obtain the desired particle 
size for injection and for drug release. These 
particles as prepared constitute a monolithic delivery 
system in which the drug is distributed within the 
polymer matrix. As such the rate of release will be 
first order. 

However, the particles can be converted to 
resejTVoir systems by coating them with a layer of 
polymer which serves as a rate-controlling membrane. 
The particles can be coated by several methods Including 
spray drying, fluid-bed coating, or microencapsulation. 
Although microencapsulation can be used to coat 
drug/polymer particles already formed, it can also be 
used directly to form microspheres or microcapsules 
containing drug using a variety of methods known to 
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those skilled in the art. These include solvent 
evaporation> phase separation r inter facial 
polymerization, hot melt, and spray drying. The type of 
polymer used for the coating, the uniformity of the 
5 coating> the thickness of the coating, and the size of 
the microspheres or microcapsules can be used to control 
the release of drug. 

Other small particles which can be used for 
injection include liposomes. These drug delivery forms 

10 are formed by (encapsulating various drugs in lipid 

bylayers. The liposomes formed are extremely small and 
can be injected easily into the body or the blood 
stream. The other particles or microcapsules are 
injected as fluid suspensions from syringes into 

15 subcutaneous or muscular tissue. Water or aqueous 

solutions of spditim chloride or sodium carboxymethyl 
cellulose can be used for these injections. Oils such 
as sesame or peanut may also be used for injection. If 
the polymer is soluble in a biocompatible solvent that 

20 once injected into the body disperses and leaves the 

polymer to form a solid, then the drug also dissolved or 
dispersed in the polymer solution may be injected 
directly into the body to form a solid implant. Also, 
if the polymer is injected into the body as a liquid 

25 prepolymer and then polymerizes further or crosslinks to 
form a solid, then the drug dispersed in the liquid 
prepolymer can be injected to form a solid implant. 

For the other implants which are solids as 
formed, then a surgical incision or the use of a trochar 

30 is needed for implcuitation. These solid implants may be 
in the fora of fibers, films, rods, cylinders, and 
pellets. The fibers can be formed by melt extrusion if 
the drug is stable at the melt-spinning temperature or 
by solution spinning where polymer is soluble in a 

35 solvent that is . compatible with the dirug. Rods and 

cylinders can be formed by the same method or they can 
be formed by injection molding or compression molding. 
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Pellets can also be formed by compression molding or 
injection molding. 

DETAILED DESCRIPTION OF EXAMPLES 
5 The following examples are set forth as 

representative of the present invention. These examples 
are not to be construed as limiting the scope of the 
invention as these and other equivalent embodiments will 
be apparent in view of the present disclosure and 
10 accompanying claims. 

EXAMPLE 1 

Poly(DL-lactide) (DL-PLA) with an inherent 
viscosity of 0.26 dL/g and a theoretical molecular 

15 weight of approximately 10,000 daltons was prepared by 
the ring-opening polymerization of DL-lactide using 
lauryl alcohol as the initiator and stannous chloride as 
the catalyst. The polymer was dissolved in N-methyl-2- 
pyrrolidone to give a 74% by weight solution. 

20 Sanguinarine hydrochloride as an orange powder was added 
to the polymer solution to give a 5% by weight 
dispersion of the drug in the polymer solution. The 
dispersion when added to water or saline solution formed 
a deep orange-colored solid precipitate which released 

25 the active drug over a period of two weeks. 

EXAMPLE 2 

Ethoxydihydrosanguinarine, the ethoxy ester of 
sanguinarine, was added to the same DL-PLA solution as 
30 described in Example 1 to give a 5% by weight solution 
of the drug. The light brown solution when injected 
into water or a saline solution gave a slightly orange- 
colored solid precipitate which released the drug as 
sanguinarine over a period of two weeks. 
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EXAMPLE 3 

The two formulations described in Example 1 and 
2 were place in l-mL disposable syringes fitted with 21 
gauge, 1.5-ihcih needles. Each formulation was then 
5 injected into the gingival tissue of healthy beagle dogs 
with artificially-created periodontal pockets. The 
needle was placed so that the formulation penetrated 
through ttsa tissue into the periodontal pocket. As the 
formulation was forced from the syringe, it filled up 

10 the pocket with a rapidly solidifying mass. The needle 
was then withdrawn from the injection site while 
maintaining a flow of liquid. In this manner, both the 
periodontal pocket and the injection site in the 
gingival tissue were filed with the solid implant. 

15 After several days, the material in the periodontal 
pocket had been completely dislodged. However, the 
material in the tissue injection site was still visible. 
There were? ho signs of irritation or inflammation at the 
in j ection sites . 

20 

EXAMPLE 4 

Tetracycline hydrocdtiloride was added to the 
same DL-PLA solution as described in Example 1 to give a 
5% by weight dispersion of drug in the solution. After 

25 standing dvemight, the drug had dissolve* completely 
into the polymer solution tb give a light yellow 
solution; When injected into an aqueous or saline 
solution, the polymer coagulated to form a solid which 
slowly released tetracycline over a time of several 

30 weeks. 

EXAMPLE 5 

Poly(DL-lactide-cp-glycolide) was prepared by 
the ring-opening polymerization of a mixture of DL- 
35 lactide and glycolide using lauryl alcohol as the 

initiator and stannous chloride as the catalyst. The 
proportions of the two monomers were adjusted so that 
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the final copolymer (DL-PL6) had a 50:50 ratio of the 
two monomers as determined by nuclear magnetic resonance 
spectrophotometry. The initiator was also adjusted to 
give a copolymer with a theoretical molecular weight of 
5 1500 daltons. The copolymer was dissolved in N-methyl- 
2-pyrrolidone to give a 70% by weight polymer solution. 
Tetracycline as the free base was added to the polymer 
solution to give a 2.4% by weight solution of the drug 
in the polymer solution. The light yellow solution when 
10 added to water or saline formed a solid matrix as the 
polymer coagulated. The drug was released from the 
polymeric matrix over a period of two weeks. 

EXAMPLE 6 

15 Tetracycline hydrochloride was added to the 

same DL-PI/S solution as described in Example 5 to give a 
2% by weight dispersion. After standing overnight, the 
drug dissolved con^letely in the polymer solution. The 
solid that formed when the solution was added to water 

20 or saline released the drug at a controlled rate for a 
time of two weeks. 

EXAMPLE 7 

DLA-PLA with an inherent viscosity of 0.26 dL/g 
55 and a theoretical molecular weight of approximately 
10,000 daltons was dissolved in methylene chloride to 
give a clear viscous solution. To this polymer solution 
was added ethoxydihydrosanguinarine which dissolved to 
give a light brown solution with 5% by weight of drug. 
0 The solution of polymer and drug was poured into a 

shallow dish and the methylene chloride evaporated to 
form a homogenous film. The dry film was then ground to 
give small particles of polymer/drug which could be 
suspended in an aqueous injection vehicle and injected 
5 directly into tissue using a standard syringe and 
needle. 
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EXAMPLE 8 

Seinguinarine chloride was added to the same DL- 
PIA solution as described in Example 7 to give a 5% by 
weight dispersion. The dispersion was poured into a 
5 shallow dish and the methylene chloride evaporated to 
form a film with the particles of drug dispersed 
unifoirmly within the polymer matrix. The film was then 
ground to give small particles of polymer/drug which 
could be suspended in an aqueous injection vehicle and 
10 injected directly into tissue using a stemdard syringe 
and needle. . 
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WHAT IS CLAIMED IS: 

!• A pharmaceutical composition for controlled 

delivery of a chemotherapeutic agent to a localized site 
in infected gingival tissue of the mouth for of a 
5 patient having periodontal disease, comprising a 
polymeric delivery system formed from the 
chemotherapeutic agent in mixture with a polymer. 



20 



2. A pharmaceutical composition in accordance with 

10 claim 1 in which said delivery is accomplished by 
insertion with a syringe apparatus. 

3» A pharmaceutical composition in accordance with 

claim 1 in which said delivery is accomplished with a 
15 trochar or a surgical incision. 

4. A pharmaceutical composition in accordance with 
claim 1 in which said chemotherapeutic agent is selected 
from an antimicrobial, antibiotic, anti-inflammatory, 
anti-infective, peptide, protein, growth factor, 
antigen, biological response modifier, or vaccine. 

5. A pharmaceutical composition in accordance with 
claim 1 in which said polymer is biodegradable. 

6. A pharmaceutical composition in accordance with 
claim 2 in which the delivery system is selected from 
microspheres, microcapsules, nanoparticles, liposomes, 
and other small paurticles. 

30 

7. A polymeric composition in accordance with 
claim 2 in which the delivery system comprises a polymer 
solution containing a drug dissolved or dispersed in 
said solution and which solidifies to form a solid 

35 implant after injection into said tissue. 
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8. A polymeric composition in accordance with 
claim 2 in which the delivery system comprises a drug 
dissolved or dispersed in a liquid prepolymer that 
polymerized or crosslinks to form a solid implant after 

5 injection into said tissue. 

9. A polyiaeric composition in accordance with 
claim 3 in which said polymeric delivery system is in 
the form of a fiber, film, rod, cylinder, or pellet. 
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10. A polymeric composition in accordance with 
claim 4 in which the drug is selected from tetracycline, 
chlorhexidine, metronidazole, minocycline, clindamycin, 
sanguinarine, sanguinarine acetate, 

15 ethoxydihydrosanguinarine, sanguirubine, sanguilutine, 
chelirubine, chelerythrine, chelilutine, 
acetylsalicyclic acid, acetaminophen, ibuprofen, 
flurbiprofen, ketanserin, bone morphogenetic protein, 
fibronectin, fibrblblast growth factor, platelet derived 

20 growth factor, transforming growth factor, and 
endothelial cell growth factor. 

11. A polymeric composition in accordance with 
claim 5 in ^ich said biodegradable polymer is selected 

25 from the gfroiip ccmsisting of polylactides, 

polyglycoiides^ polycaprolactones, polyemhydrides, 
polyamides; polyurethanes, polyesteramides, 
polyorthoesters, polydioxemones, polyacetals, 
polyketals, polycarbonates, polyphosphazenes, 

30 polyhydroxybutyrates, polyhydroxyvalerates, polyalkylene 
oxalates, polyalkylene succinates, poly (malic acid), 
poly (amino acids) , polyvinylpyrrolidone, polyethylene 
glycol, hydroxycellulose, methylcellulose, gelatin, 
collagen, and copolymers, terpolymers, or combinations 

35 or mixttires of the above materials. 
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12. A pharmaceu-tical composition in accordance with 

claim 1, wherein said agent is selected from the group 
consisting of sanguinarine hydrochloride, 
ethoxydihydrosanguinarine, sanguinarine acetate, 
5 chlorhexidine diacetate, chlorhexidine gluconate, 
tetracycline, and tetracycline hydrochloride; and 
wherein said polymer is selected from the group 
consisting of poly(DL-lactide) and poly(DL-lactide-co- 
glycolide) . 

^3. A pharmaceutical composition in accordance with 

claim 1, wherein said agent is present in said polymer 
at a concentration in the range of about l to 80% by 
weight. 

14. A pharmaceutical composition in accordance with 
claim 1, wherein said agent is present in said polymer 
at a concentration in the range of about 10 to 40% by 
weight. 

15. A pharmaceutical con^osition in accordance with 
claim 12, wherein said agent and said polymer are 
present in a liquid carrier. 

16. A pharmaceutical composition in accordance with 
claim 15, wherein said liquid carrier comprises a 
solvent for said agent and said polymer. 
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